E-commerce researchers and managers have known for some time that Long-Tail effects on pricing and product purchase are an important way in which internet retail differs from traditional "brick & mortar" businesses. These Long Tail effects are often directly attributed to lower search costs. Using a transaction-level model we provide important evidence that the principal impact of a reduction in search costs is that it changes which types of consumers are likely to buy niche products. Using consumer purchase information from over 4,000 households and over 17,000 purchases, from a single product category in 2004, we directly test the impact of search costs. We compare the product dispersion of purchases within broadband serviced homes to those in dial-up serviced homes. Our research shows that the conventional view that search costs directly impact consumer propensity to purchase a niche good is wrong, rather search costs act primarily as a moderating factor altering the impact of classic consumer purchase factors. This study is the first to both directly test search costs in online product dispersion, while at the same time isolating the impacts of other factors so as to remove confounding effects.
INTRODUCTION
Since the mid-1990s, the impact of the internet on consumers' shopping habits and products purchased online has been heavily studied. The internet has enabled retailers to sell a far greater variety of products, at a (sometimes) lower price, and to a wider range of consumers than any retailer trapped in the world of the physical. This effect has been given the label "The Long-Tail" (Anderson, 2006) , referring to the power law demand distribution curve, and the ability of the internet to aggregate demand into a market that can be made profitable for online retailers.
Previous studies have shown that the Internet enables the long-tail in at least two key ways. First, by aggregating demand without being subject to the "tyranny of the physical" -i.e. the necessity of having a large group of consumers with similar tastes aggregated in a particular geographic region, the internet enables niche markets to thrive and products that would not even be offered by traditional retailers to be sold profitably. Second, by enabling consumers to search for and find products and vendors, the internet reduces search costs and allows consumers to identify what products exist, which vendors carry them, and to compare pricing among vendors. Previous studies have shown that the long-tail effect is a complex interaction amongst these factors.
Many factors have been investigated as contributors to the long-tail effect. Studies of booksellers such as Amazon have investigated the impacts of additional product variety on purchase behavior (Brynjolfsson et al., 2003) . In addition to supply side factors such as additional product variety, recently researchers have begun to focus on demand side factors such as online recommendation systems, user feedback mechanisms, and search engines (Brynjolfsson et al., 2007) . Brynjolfsson & Smith (2000) find that demand characteristics of the internet such as lowered search costs lead to lower pricing. Lynch & Ariely (2000) used the lens of lowered search costs to investigate their impact on price sensitivity.
This growing body of research indicates the important impact of demand side factors in enabling the Long-Tail effect on internet commerce. Our study follows the lead of Brynjolfsson, et al (2007) by utilizing household-level, transactional data describing online purchases from 55,000 households in 2004, comparing the product dispersion of purchases within broadband serviced homes against those in dial-up serviced homes. Our paper is complimentary to theirs, as we also seek to identify the impacts of search costs on product dispersion, however, where their data involves two separate channels; our data specifically tests differences in search costs in the same channel. We believe that this is an important distinction in that it removes potential confounding effects related to the two heterogeneous channels.
We focus specifically on the impact of lowered search costs on product dispersion to answer the research question:
How is online purchase behavior impacted by a reduction in search costs?
The paper will be organized as follows: First, we provide a short review of the relevant literature on socio-economic indicators of purchase behavior and the impact of lowered search costs, to motivate a theory that explains the impacts of bandwidth-driven search costs on the dispersion of products purchased. Second, we review our methodology and results. Finally, we conclude with discussion, implications and directions for future research.
THEORETIC DEVELOPMENT
Various socio-economic consumer characteristics have been shown to impact purchase behavior. Our model investigates the direct effects of Age, Income & Education on the variety of products purchased on the Internet. We posit that individual differences invoke variety seeking behavior (McAlister & Pessemier 1982) for purchase intentions based upon age, income and education. This argument is plausible based upon the National Telecommunications Information Administration survey (2007) that suggests internet usage in demographic categories based upon income and education always increases. For age, internet use increases until 55 and over however the over 55 category still maintains approximately 56% of households use the internet. Additional evidence provided by Girard et al (2003) finds that consumer online purchasing is significantly impacted by education and income. Internet consumers in Girard et al were found to make more money and be more highly educated than shoppers in general. Furthermore we hypothesize moderating effects of decreased search costs on the effects of Age & Income. The model is shown as Figure 1 . Logic dictates that as consumers attain more wealth they are likely to spend more on goods and services. Furthermore heavier use of technology as well as internet use can also be correlated with income, socio economic status and education.
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From an internet perspective it is plausible that more educated consumers will demand a greater variety of goods and services due to their desire to seek out products and services beyond what is offered locally. It is also plausible that more educated consumers might also be more inclined to gather more information for the sole purpose of attempting to locate the best price on a small number of goods. Variety seeking has been shown to arise from endogenous factors such as the need for increased simulation that manifests as increased customer innovativeness (McAlister and Pessemier, 1982) . A summary of 21 consumer innovativeness found that education is positively correlated with innovativeness (Robertson, 1971) . In general however it would appear that the average consumer that has attained a higher level of education would be more likely to consume a wider variety of products. Therefore the following hypothesis is put forth:
H1: Increased education is positively related with increased product variety.
Retailers offering items produced in smaller batches would most likely be charging a premium to cover production costs as well as marketing to a smaller pool of consumers. Also, price sensitivity is reduced as products become more diversified. (Lynch and Ariely, 2000) . The standard economic view is that all changes in behavior result from changes in income and price (Stigler and Becker, 1977) . While the view that changes in price and income explain all changes in behavior is extreme, surely income plays some role in consumer choice. For this research income expands the budget constraint and thereby the feasible set of goods available for purchase, which should lead to some increased variety because more products are now affordable. Consumers that have attained a higher income would be expected to be less price sensitive in general. This enables them to search for differentiated goods on the internet as well as afford to purchase those goods. Therefore the following hypothesis is put forth:
H2: Increased level of income is positively related to increased product variety.
The internet as well as the use of technology in general has always been second nature to younger individuals, i.e. those referred to as digital natives rather than for older individuals, i.e. those considered to be digital immigrants (VanSlyke, 2003) . Technology acceptance in shopping is a concept that should resonate more with digital natives than with digital immigrants. For this reason, older consumers might be expected to avoid shopping for a wide range of products online. One might think that these same consumers have greater experience in understanding the breadth of available products. Additionally, one Stigler and Becker, 1977) . Additionally older people are less susceptible to boredom, less disinhibited, and exhibit less thrill seeking behavior (Erlbaum, et al., 1978; Zuckerman, 1979) . Because of these characteristics, these consumers are less likely to search out specific, specialized goods and services that they believe fit their needs. Therefore the following hypothesis is put forth:
H3: Increased age is negatively related to increased product variety
As income levels increase, the consumption of differentiated goods increases. These goods may cost more, which the consumer can now afford; the goods may be niche products or a combination of both. The internet allows consumers to search for a wider variety of products that appeal to consumers with more disposable income. As described in Lynch and Ariely (2000), lower search costs for quality search information leads to higher consumption of differentiated brands. Therefore the following hypothesis is put forth:
H4a: Decreasing search costs positively moderates the relationship between education and product variety.
Consumers that have achieved a certain level of education and socio-economic status view their time differently than consumers that have not attained such high levels. These consumers view their time as a highly valued resource or asset. Therefore they may view shopping as a mundane activity that must be completed in the most efficient manner that results in time savings. Excessive time spent searching for products and services are considered wasting a valuable asset. It should also limit those consumers with a higher socio-economic status to searching for a smaller number of products. The desire to increase their product variety is limited by time constraints.
Additionally, as income levels increase, the consumption of differentiated goods increases. As described in Lynch and Ariely (2000), lower search costs for quality search information leads to higher consumption of differentiated brands. Therefore the following hypothesis is put forth:
H4b: Decreasing search costs positively moderates the relationship between income and product variety.
It would be intuitive to predict that all demographic impacts would be positively moderated by reduced search costs, age included. Older consumers with reduced search costs could be hypothesized to better be able to match their unique needs and tastes with available products and vendors. However, reduced search costs also decrease the advantage of age-related experience in performing product searches. Interactive shopping aides level the playing field between younger and older consumers, in that the older consumers could draw upon their experience to be aware of the range of products available. Younger consumers can bridge this gap through the assistance provided by the search tools on the internet. Therefore the following hypothesis is put forth.
H4c: Decreasing search costs negatively moderates the relationship between age and product variety.
METHODOLOGY Data
Data for the study comes from the comScore 2004 dataset, which captures the internet usage history for over 55,000 households and is a random sample of over 2 million households. The dataset includes demographic information on the households, such as categorical income or categorical level of education. We focused our study upon single person household, so that the resulting demographic factors would represent individual-level characteristics. Our subsample focused upon a specific common media category such as movies, books, or music and covered over 4,000 unique households and over 16,000 transactions. Due to the terms of use we are unable to disclose which category was used. For the education measures 2.5 percent of the respondents did not report the level of education, for these the mean education level from the remainder was used. All other demographic information was reported.
Preliminary Analysis
In order to see validate our data we performed a preliminary analysis to replicate the findings of Brynjolfsson Our study compares broadband to dialup consumers in a single product category. Both studies address the role of search costs. We feel out study provides a more direct test of the role of search costs, because it does not seem entirely clear why a catalog would have lower search costs than the internet for any reasonably sized corpus. Given the different sampling frames, we attempted to test the model used in the Brynjolfsson et. al. (2007) paper to provide validation to the data we used in this study. The method described was to bifurcate the sample according to the two search cost categories, take a random sample of 4,000 products and then rank them according to sales. This analysis is conducted at the product-level. After providing a sales rank then a simple regression is run for both the high search cost and low search cost subsamples:
rank sales
After the model is run the beta coefficients are compared between samples indicating the degree of sales distribution in the tail. Results indicate virtually identical findings, giving us confidence that our different subsample of goods should result in substantial generalizability issues. Results of this analysis are presented below This study
Regression Analysis
To test our model we conducted a regression analysis at the transaction-level using ordinary least squares (OLS) regression. Four models were used and followed the logic of the hypothesis development. First we tested the factors of interest directly, and then we developed a more elaborate model. The first model tests a simple model without moderation effects. In order to properly test for moderation effects researcher should present the model with the moderator as a direct effect as well as a moderator. Testing for only a moderation effect could mask what is really a direct effect rather than interaction effect. Following this logic, the second model tests the moderation effects of search costs with the direct effect of search costs. Next, in the third model we test the model without a direct effect from search costs. Finally, in the fourth model we add control factors that were available from the dataset to control for omitted variables that were not the subject of this study. The fourth model is used for the hypothesis testing. All hypothesis test are conducted at the α=.05 level.
The four models to be tested are 
RESULTS
Due to the cross-sectional nature of the data we checked for heteroskedasticity using the White Heteroskedasticity Test with cross-terms on all regressions and corrected for it using White Heteroskedasticity-Consistent Standard Errors (WHCSE) where indicated. Finally, due to the highly skewed nature of the dependent variable a log transformation was used. All regressions were performed in STATA. Results are shown in table 2. Note: *,**, and *** represent significance at α = 0.05,0.01, and 0.001 respectively.
Model
Results from the first model indicate that education and income are significantly positively correlated with sales rank, but age and search costs are not. This implied that more educated and those with higher incomes are more likely to buy niche products, but search costs and age have no discernable impact. Overall model fit, while on the surface is low, was actually quite good. The base model explained a higher percentage of variance, 4.48% versus 2.25%, than the transaction-level model presented in Brynjolfsson et. al. (2007) . In model two education, income and age are all positively correlated with sales rank, while search costs are not. More interestingly, model 2 supports the notion that search costs provide a substantially moderating effect, specifically on the impact of age and income. Models three and four continue to support this finding. In all models the control factor for price is a significant factor, as it is in Brynjolfsson et. al. 2007 . We believe this is primarily an H1: Increased education is positively related with increased product variety.
Significant at α = 0.01 yes H2: Increased income is positively related to increased product variety. Significant at α = 0.01 yes H3: Increased age is negatively related to increased product variety Significant at α = 0.01 no H4a: Decreasing search costs positively moderates the relationship between education and product variety.
Not significant no
Significant at α = 0.05 yes H4c: Decreasing search costs negatively moderates the relationship between age and product variety.
Significant at α = 0.001 yes
LIMITATIONS
This study is not without limitations. First, like other works on online consumer behavior using transaction-level data the resulting models often have substantially lower explained variance than is typical in an econometric study. Second, the demographic measures provided offered categorical rather than continuous measures income. The categorical measure of income hides variance and renders it impossible to calculate more traditional measures of income effects, such as income elasticity, which would allow statements regarding Long tail good being normal or luxury goods. Also, explanations for the impact of age on the Long tail are at odd with well established theory. Finally, the theoretic justification on how search costs interact with other consumer factors in rather nascent. However, we do feel that this study represents a substantial step forward in understanding how traditional consumer factors interact in relation to an important e-commerce phenomenon.
CONCLUSION
To conclude, Long-Tail effects on pricing and product purchase dispersion have been well established when comparing traditional "brick & mortar" businesses versus internet retailers. These effects have been commonly attributed both managers and researchers to the direct effect of lower search costs. However, as others have noted, the factors impacting long tail effects are highly intertwined with other factors making it difficult to attribute effects on product dispersion to a single factor. Our study utilizes consumer purchase information from over 4,000 households and over 17,000 purchases from a single product category in 2004. The study directly tests the impact of search costs by comparing the product dispersion of purchases within broadband serviced homes to those in dial-up serviced homes. The study finds that search costs act primarily as a moderating factor, rather than conventional view of search costs having direct effects upon consumer propensity to purchase a niche good. In this study we were able to isolating the impacts of other factors so as to remove confounding effects and directly test search costs in online product dispersion. 
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